Abstract-
I. INTRODUCTION
Future broadband wireless communication systems should be able to provide reliable high-data-rate transmissions at low cost in time and frequency selective wireless channel. Space frequency coded MIMO-OFDM systems'can take advantages of the multipath fading effect to provide significant diversity gain and even coding gain 1'1 ,and have been regarded as one of the key techniques for B3G/4G wireless network. However, the accurate tracking of time varying MIMO channels is crucial for the performance of the systems. The channel tracking methods for MIMO OFDM systems have been well documented 1'4 [31 r4].But due to their high computation requirement I4I or high spectral efficiency loss C3l, these methods need to be further improved. In this paper, with analyzes of the signal model of MIMO OFDM systems, we proposed a novel adaptive channel estimation method based on pilot symbol assistance (PSA). When applied to MIMO Gong Yaohuan, Sun Shengxian College of Electronic Engineering,
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environments, compared with the traditional PSA methods whose spectral efficiency loss increases linearly with the number of transmitter antennas, the proposed scheme has higher spectral efficiency and is especially attractive to systems with a large number of transmit antennas. This paper is organized as follows. In section I1 we present the signal model for MIMO-OFDM systems in double-selective channels. In section I11 the novel adaptive channel tracking method is derived, and the computer simulation results are given in section IV. Conclusions are obtained in section V.
SYSTEM MODEL
Suppose that the MIMO-OFDM system is equipped with M'transmitter antennas and MR receiver antennas.
The Single Input Single Output (SISO) channel between the qth transmitter antenna and the ith receiver antenna can be described as: The maximum likelihood decoding algorithm is employed to recover the transmitted symbols. 
= (5)
Notice that the transmitter antenna number M r has no influence on5 that distinguishes the novel scheme from the one introduced in I3I where the loss is proportional to M r .
B. The adaptive channel iracking scheme
Based on the pilot pattern described above, the adaptive channel tracking scheme contains the following 2 steps:
Stepl: The LS estimation of MIMO channel at the Training OFDMSymbol.
Using the known Training Pilots and the corresponding received symbols, the frequency response for the rq,,th subcarrier can be estimated using Least Square (LS) method as: easily get the time domain channel response between the qth transmit and the ith receiver antenna:
ii,,,[n] = (l/F) W,"Hj,, i = I, z,..., M,,q = 1,2,... ,M' (7) where W, is a P x N matrix whose (k,m) th element is:
an N x l complex vector consisting of N estimated fading coefficients. However, in real wireless environments, the number of fading paths is limited and The pilot pattern is the same with that in Fig.2 . The order of the simulation channel is 3. As observed, the STC technique is able to improve the performance dramatically. Fig.4 , it is obvious that the performance is more sensitive to step size than to the number of reference pilots. Thus, proper step size can further improve the spectral efficiency.
In Fig& the adaptive scheme is compared with Lee's method presented id3]. The spectral efficiency losses are 8.6% and 10% respectively. . U is set to 0.02. Fig.5 shows that the two schemes have almost the same performance in the term of BER. But the adaptive method is more attractive to systems with large transmitter arrays.
V CONCLUSIONS
Based on the signal characteristics of Space Frequency Coded MIMO-OFDM systems, a novel pilot pattern and its corresponding adaptive channel tracking scheme are proposed. Computer simulations show that the scheme work well for time varying MIMO channels. Furthermore, the STC technique and proper step size for LMS-Like tracking algorithm can improve system performance effectively. The scheme has high spectral efficiency since different transmitter antennas share the same reference pilot subcarriers.
